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When looking at the expression of multiple health 
behaviors among adults, a clustering of them typ-
ically identifies three to nine patterns that cap-
ture the diversity of their expression within a 
population (Busch, Van Stel, Schrijvers, & de 
Leeuw, 2013; Charreire, Casey, Salze, Kesse-
Guyot, Simon, Chaix et al., 2010; Dodd, Nakeeb, 
Nevill, & Forshaw, 2010; Omorou, Coste, Escalon, 
& Vuillemin, 2016; Quintiliani, Allen, Marino, 
Kelly-Weeder, & Li, 2010; Rovniak, Sallis, Saelens, 
Frank, Marshall, Norman et al., 2010; Schneider, 
Huy, Schuessler, Diehi, & Schwarz, 2009; Speng-
ler, Mess, Mewes, Mensink, & Woll, 2012). Adults 
conforming to these patterns of multiple health 
behaviors also show health disparities consistent 
with the health behavior profile of the pattern 
they belong to.  
 The questions addressed here are: Do multi-
ple adaptive health behaviors impact longevity 
and does adult affinity to a dominant pattern of 
multiple health behaviors impact longevity, 

where longevity is defined as having the most ad-
vanced age. If specific patterns of multiple health 
behaviors are more prevalent among adults 
passed a certain age, a logical conclusion is that 
those patterns are associated with greater lon-
gevity. Further, if health-related behavioral traits 
linked to greater longevity are also found among 
those health behavior patterns associated with 
greater longevity, this would strengthen the ar-
gument that certain patterns contribute to the 
longevity of adults they dominate.  
 
Health Patterns 
 To explore these issues health behavior pat-
terns identified by the Health Patterns Report 
(http://thehealthpatterns.com) were used to in-
vestigate the link between an adult’s dominant 
health behavior pattern and their odds of living 
past an advanced age. The Health Patterns Report 
uses the Patterns of Adapting to Health (PATH) 
model to identify and describe health behavior 
patterns. The PATH Model is one of the most 
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widely used models of adult health-related behav-
ior in the United States. Over the past 35 years, 
the PATH Model has been used by hospital sys-
tems and health insurance plans to model and un-
derstand the health-related behavior of over a 
quarter million adults.  
 
The Health Patterns, Age, and Longevity 
 Prior unreported research has shown a strong 
association between an adult’s dominant health 
pattern and age. Across numerous independent 
studies of adult populations throughout the US 
adult age varies in consistent ways with each 
health pattern identified by the PATH model. 
Adults dominated by two of the health patterns, 
Traditionalist and Healthcare Driven (See Table 
1), are typically the oldest while Family Centered 
and adults in the Pre-Adaptive stage are the 
youngest. These relationships will be examined 
here and used to examine longevity effects. 
  
Adaptive Health Behaviors and Longevity 
 Specific measures from the Adaptive Health 
Behavior Inventory (AHBI) (Navarro, 2019) cap-
turing adaptive health behavior themes associat-
ed with longevity were used to determine if any 
patterns associated with higher or lower longevi-
ty actually displayed adaptive health behaviors 
consistent with those outcomes. Adaptive health 
behaviors are any psychological, affective, or goal-
directed response to different health-related con-
texts that seek to optimize the impact of those 
contexts for the individual encountering them. 
Adaptive health behaviors are motivated actions 
that seek to satisfy immediate, short-term, and 
long-term needs in line with an adult’s health-
related preferences and physical capabilities. The 
AHBI item theme summaries appear in Table 2. 
 Three domains of adaptive health behavior are 
examined here based on their relationships to dif-
ferences in longevity: levels of engagement in 
physical activity and fitness, following a healthy 
diet, and the motivated seeking of and access to 
medical care. 
 Physical Activity. A review of many epidemi-
ological studies have shown that physical activity 
and fitness improve longevity (Lee, Paffenbarger, 
& Hennekens, 1997). In a sample of 50- to 71-year
-olds tracked for almost seven years, higher levels 

of physical activity relative to sedentary behavior 
were associated with reduced odds of mortality 
(Keadle, Arem, Moore, Sampson, & Matthews, 
2015). Both moderate intensity exercise and vig-
orous exercise predicted lower mortality rates 
among men tracked over 15 years (Lee & Paffen-
barger Jr, 2000) with vigorous physical activities 
performing better relative to longevity (Gebel, 
Ding, Chey, Stamatakis, Brown, & Bauman, 2015). 
Even non-exercise related levels of physical ac-
tivity have been shown to lower all-cause mortal-
ity, reduce waist size, improve cholesterol, re-
duce rates of metabolic syndrome, and reduce 
the risk of cardiovascular events relative to low 
levels of non-exercise physical activity (Ekblom-
Bak, Ekblom,  Vikstro m, de Faire, & Helle nius, 
2014). A study of 50-year-olds tracked for 14 
years showed those who were members of 
sports or exercise groups maintained their physi-
cal activity levels better than those who were not 
members and experienced lower mortality 
(Stevens & Cruwys, 2020).  
 In spite of this clear link between physical 
activity, fitness, and improved longevity, the rela-
tionship may not be clear cut. For example, all 
the studies cited above tracked the benefits of 
physical activity among those regularly motivat-
ed to engage in physical activity relative to those 
who did not. In effect the physical activity bene-
fits to longevity were among self-motivated exer-
cisers; those who perceive regular physical activ-
ity as a necessary adaptive health behavior. 
There is inconclusive evidence that increasing 
physical activity during later adulthood, while 
improving fitness and functionality, confers in-
creased longevity benefits (Kujala, 2018). It may 
be that only sustained high levels of physical ac-
tivity throughout most of adulthood contribute 
to improved longevity. Unfortunately, high levels 
of physical activity tend to decline with age 
(Sallis, 2000; McPhee, French, Jackson, Nazroo, 
Pendleton, & Degens, 2016) further contributing 
to reduced longevity benefits. 
 Diet and Nutrition. Many studies agree that 
eating a nutritional diet improves longevity 
(Cannella, Savina, & Donini, 2009; Caprara, 
2018). Adults following the Mediterranean diet 
have also been associated with greater longevity 
(Pe rez-Lo pez, Chedraui, Haya, & Cuadros, 2009). 
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The adaptive health behavior of following a nu-
tritional diet, along with physical activity, con-
tributes to longer life through positive impacts 
on genetic factors tied to aging (Vidac ek, Nanic , 
Ravlic , Sopta, Geric , Gajski et al., 2018). Cellular 
aging and cell death have also been shown to be 
influenced by calorie levels and the proper mac-
ronutrient balance (Solon-Biet, Mitchell, de Cabo, 
Raubenheimer, Le Couteur, & Simpson, 2015).  
 Unfortunately, the absence of nutritionally 
focused studies similar to Lee et al. (1997), Kea-
dle et al. (2015) or Lichtenberg (2002) that link 
levels of physical activity to specific odds of in-
creased longevity, or medical spending to specif-
ic years of increased life, respectively, does not 
permit any quantification of specific increases in 
years of life to amounts, types, or length of time 
following a nutritional diet.  
 Also, the benefits of eating a nutritional diet 
appear to decline with age (Forster & Gariballa, 
2005; Wells & Dumbrell, 2006). This is apparent-
ly due to age-related changes in metabolism and 
physiological changes leading to reductions in 
total energy intake (Drewnowski & Evans, 2001) 
and reductions in the body’s ability to uptake nu-
trients (Roberts & Rosenberg, 2006) leading to 
“nutritional frailty” (Shlisky, Bloom, Beaudreault, 
Tucker, Keller, Freund-Levi et al., 2017). This 
conclusion was supported by another study that 
showed no improvement in quality of life or 
functional status following a nutritional inter-
vention targeting free-living and frail elderly 
(Payette, 2005). In addition, a longitudinal study 
of adults 45- to 60-year-olds with higher adher-
ence to nutritional and physical activity guide-
lines saw no improvement in health-related 
quality of life over a twelve-year time frame 
(Germain, Latarche, Kesse-Guyot, Galan, Her-
cberg, & Briançon, 2013). The benefits of good 
nutrition decline with age potentially impacting 
its contribution to longevity. 
 Medical Care and Medical Care Avoidance. 
A similar dynamic exists for medical care. Just as 
in the case of nutritional dieting, the benefits to 
longevity from medical care depend on its availa-
bility, its accessibility at the societal level, and 
the adaptive health behavior of individuals to 
seek it when necessary. At the societal level, the 
impact of improving medical care and increases 

in medical spending have significantly impacted 
longevity. A study of medical care spending from 
1960 to 1997 showed significant relationships to 
increases in longevity estimating that $11,000 in 
spending was necessary to add one year of life 
(Lichtenberg, 2002).  
 Innovations in medical procedures like cardi-
ac surgery, organ transplantation, and cancer 
chemotherapy have contributed greatly to the 
extension of longevity (Kaufman, 2009). The 
technological improvements in medical care de-
livery and increased productivity have been esti-
mated to explain nearly sixty percent of the 
lengthening of life expectancy (Fonseca, Michaud, 
Galama, & Kapteyn, 2009). On the reverse side, 
lack of access to medical care has been estimated 
to account for ten percent of premature deaths 
(Kaplan & Milstein, 2019).  
 In spite of these longevity benefits, medical 
care is not a preferred solution for everyone. 
There are adults who adapt to perceived illness 
by avoiding medical care. Two separate studies 
found that a third of adults avoid or delay seeking 
medical care for varied reasons: low health self-
efficacy, a lack of experience in getting quality 
care, uncertainty, negative feelings about the care 
experience, distrust of doctors, the excessive cost 
of medical care, or a preference for alternative 
care or self-care (Kannan & Veazie, 2014; Taber, 
Leyva, & Persoskie, 2015). The seeking or not 
seeking of medical care is an adaptive health be-
havior shaped by perceived capabilities, prefer-
ences, and affect. Just as medical care improves 
longevity, the adaptive avoidance of medical care 
has detrimental effects on it. The benefits of med-
ical care to increased longevity are less likely 
among adults who chronically either avoid medi-
cal care or delay seeking it. 
 
Attractors 
 A quick word about attractors. An attractor is 
a set of states (points in a multidimensional space 
that can be quantified), that do not change even 
though surrounded by energetic movement. 
Neighboring states within that attractor’s sphere 
on influence (basin of attraction) approach it and 
emulate its state in the course of dynamic move-
ment through time (Weisstein, n.d.).  
 I have argued (Navarro, 2014) that the health 
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patterns identified by the PATH model are the 
result of a system of attractors within the multi-
dimensional health behavioral space defined by 
the AHBI measures and found within densely 
populated adult humans living in urban and sub-
urban regions of the US and abroad. As human 
behavior increasingly emulate the state of each 
attractor both health behavior and health impacts 
related to that behavior increase in acuteness. 
 
Hypotheses   
 Hypo 1. Adults who express higher levels of 
physical activity as they age will experience 
greater longevity relative to those who do not. 
Adults who express greater motivated attention 
to nutrition and healthy eating as they age will 
not experience greater longevity relative to those 
who do not. Finally, adults who express seeking 
medical care at the first sign of a health issue will 
experience greater longevity relative to those 
who delay or avoid medical care. Because of the 
life-extending power of medical care, it is hypoth-
esized that those adaptive health behavior associ-
ated with more utilization or preference for the 
medical care solution will demonstrate the great-
est effects on longevity.  
 Hypo 2. It is hypothesized that risks to lon-
gevity will significantly vary based on the domi-
nance of specific health pattern attractors.  

 It is also hypothesized that the odds of associ-
ated with select health pattern attractors will be 
consistent with the negative or positive aspects of 
the adaptive health behaviors that characterize 
each pattern as follows:  
 Hypo 3-A. As per the PATH Deep Dive 
(Navarro, 2018b), adults dominated by the 
Health Contented (PATH 2) and Wisely Frugal 
(PATH 3) attractors are hypothesized to either 
negatively or neutrally impact longevity.  
 Hypo 3-B. This will be due to their lower in-
volvement in vigorous physical activity, poor at-
tention to a nutritional diet, and resistance to 
seeking medical care due to costs. This hypothe-
sis is supported by historically lower medical ex-
penditures associated with affinity to both attrac-
tors (Navarro, 2014; 2015; 2020).  
 Hypo 4-A. Adults dominated by the Tradition-
alist (PATH 4) pattern are hypothesized to be as-
sociated with greater longevity due to previous 
associations with higher medical expenditures 
(Navarro, 2014; 2015; 2020) and advanced age.  
 Hypo 4-B. Traditionalist adults will be associ-
ated with positive levels of medical care seeking. 
However, Traditionalist longevity associations 
will not be supported by higher levels of engage-
ment in vigorous physical activity, or higher lev-
els of expressed attention to nutrition and 
healthy dieting.  
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 Hypo 5-A. Adults dominated by the 
Healthcare Driven (PATH 7) attractor are hy-
pothesized to be associated with greater longevi-
ty due to previous associations with higher med-
ical expenditures.  
 Hypo 5-B. Healthcare Driven adults associa-
tion with greater longevity will be supported by 
higher levels of medical care seeking, higher lev-
els of attention to nutrition and healthy diet, but 
not higher of engagement in vigorous physical 
activity.   
 Hypo 6-A. Adults dominated by the Inde-
pendently Healthy (PATH 8) attractor are hy-
pothesized to be associated with greater longevi-
ty. 
 Hypo 6-B. Independently Healthy associa-
tions with greater longevity will be supported by 
positive levels of medical care seeking, higher 
levels of engagement in vigorous physical activi-
ty, and higher levels of attention to nutrition and 
healthy dieting.  

Methods 

 This study applied a cross-sectional nonex-
perimental correlational and multivariate meth-
odology on an historical data set to explore the 
linear effects of adult conformity to the Patterns 
of Adapting to Health (PATH) on longevity.    

Data 
 The data is a composite historical adult sam-
ple of 9,157 participants derived from on-line 
interviews from five regional areas collected in 
2018 and 2019. The regions and sample sizes 

included were Washington, DC-Maryland, n = 
2,002, northern Michigan, n = 2,000, northern and 
central Georgia, n = 1,000, San Francisco Bay Area, 
California, n = 1,807, Wisconsin, n = 404. The sam-
ple was weighted to match the U.S. population by 
age and sex/gender based on Census projections 
for 2019. 

Measures 
 Adaptive Health Behavior Inventory (AHBI). 
Adaptive Health Behavior Inventory (AHBI) 
(Navarro, 2006) was used to capture behavioral 
response to different health-related constructs 
(Navarro, 2018), where agreement with measures 
are assessed using a standard Likert format (1 - 
strongly disagree, 2 - somewhat disagree, 3 - neu-
tral or neither agree nor disagree, 4 - somewhat 
agree, 5 - strongly agree). AHBI responses were 
converted to adaptive health behavior themes as 
shown in Figure 1. Adaptive health behavior 
themes were used to assess previously identified 
health behaviors associated with longevity. 
 Dominant Health Pattern. A participant’s 
dominant health pattern was previously identified 
and captured in a single variable with scores rang-
ing from 1 to 10, where 1 = Critically Discerning, 2 
= Health Contented, 3 = Wisely Frugal, 4 = Tradi-
tionalist, 5 = Family Centered, 6 = Family Driven, 7 
= Healthcare Driven, 8 = Independently Healthy, 9 = 
Naturalist, and 10 = Adaptive Ambiguity. 

 Posterior Probabilities. Participant posterior 
probabilities of conforming to each health pattern 
attractor (the centroid of the pattern) were previ-

Figure 1: Health Behavior Measures 

Measure Theme Description 

hproactive Proactive focus Plans ahead and engage in behavior to support future health 

nutrition Nutritional focus Focus on nutrition and healthy dieting 

vigorous Vigorous exercise Engages in regular vigorous exercise 

fitness Fitness aspiration The level of aspiration to be physically fit 

infoseek Health information seeking Level of health information seeking for health treatments 

hdecisions Health decision-making control Control of health decision-making for self and family  

distrust Medical distrust Distrust in the competence of health professionals 

proactivecare Proactive care seeking Health care treatment is sought at the first sign of illness or injury 

savemoney Saving money on health  Motivation to save health care dollars 

quality Health quality costs more Belief that more expensive treatments are of higher quality 

familyhealth Optimize family health Level of motivation to push family health to optimum levels 

familyresp Family health responsibility:  Degree of perceived responsibility for family health 

familyatt Family health attitude: Enjoyment of the role of family health decision-maker 
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 ously calculated using multiple discriminant 
analysis. The posterior probabilities theoretical-
ly range from 0.0 to 100.00 with higher probabil-
ities representing greater affinity to the health 
pattern centroid of all participants dominated by 
a specific health pattern. 

 Level of Vigorous Physical Activity. A sin-
gle measure, vigorous, derived from the AHBI 
was used to measure perceived physical activity 
level. 

 Medical Care Seeking. A single measure, 
proactivecare, derived by a pair of measures 
from the AHBI, addressed medical care seeking 
at the first sign of illness or injury without con-
cern for costs.    

 Attention to Nutrition. A single measure, 
nutrition, derived from the AHBI, was used to 
indicate motivated attention to nutritional eat-
ing and a healthy diet.  

 Sex and Age. Sex was captured by a single 
categorical variable were 1 = female and 2 = 
male. Although the measure referred to biologi-
cal sex categories, this analysis treated the varia-
ble as representing societally influenced gender 
behavioral differences. For  multivariate anal-
yses, a dummy coded variable was created 
where 1 = female and 0 = male. Participant’s age 
in years was self-reported and recorded as two-
digit number.  

 Longevity. Self-reported age was used to de-
fine longevity, with higher ages representing 
greater longevity.  

 
Analytic Approach  
 Univariate Analysis. Correlation analysis 
was used to examine associations between age 
and the measures of health behavior. Analysis of 
Variance (ANOVA) was used to examine age dif-
ferences across the health patterns. 
 Multivariate Analysis.  Cox proportional 
hazards regression was used to conduct a sur-
vival analysis with age as the measure of surviv-
al. The measure of effect was the hazard rate 
(HR), or the probability of participant’s failure to 
reach increasing age. The hypothesized adaptive 
health behaviors with significant effects on lon-
gevity odds are described in Hypo 1 controlling 
for participant sex. This was followed by a sec-
ond cox proportional regression to examine par-

ticipant’s dominant health pattern on survival 
rate as described in Hypo 2, 3-A, 4-A, and 5-A 
controlling for participant sex, and using the 
dominant  health pattern with the oldest mean 
age as the reference value. In other words, how 
do adults dominated by the various health pat-
terns compare to those adults dominated by the 
health patterns with the most advanced age (i.e., 
the lowest failure rate). Finally, multiple regres-
sion analyses were used to regress the measures 
of engagement in vigorous physical activity 
(vigorous), seeking health care (proactive care), 
and attention to nutrition (nutrition) on the pos-
terior probabilities of the health patterns speci-
fied in Hypo 2-A, 3-A, 4-A, and 5-A to test the hy-
potheses 2-B, 3-B, 4-B, and 5-B, while controlling 
for both sex and age.  This should help explain 
why certain health patterns are or are not associ-
ated with greater longevity.  
 All analyses were conducted using the NCSS 
2021 Statistical Software (2021) at p < 0.001 to 
minimize the family wise error. 
 

Results 
 
Descriptive Statistics 
 Descriptive statistics for both unweighted and 
weighted results for sex, mean age, and percent-
age breakdown of the health patterns are shown 
in Table 1. Table 2 reports descriptive statistics 

Table 1       

Descriptive Statistics (Unweighted and Weighted) 

Unweighted Weighted 

% Female 57.9 50.2 

Age (M, SD) 51.1 (15.8) 49.3 (15.6) 

Health Pattern Percentages % % 

Adaptive 
Patterns 

Critically Discerning 6.0 6.2 

Health Contented 10.4 10.3 

Wisely Frugal 12.3 12.1 

Traditionalist 6.0 6.3 

Family Centered 7.7 7.0 

Family Driven 11.9 11.5 

Healthcare Driven 14.8 13.3 

Independently Healthy 10.8 10.9 

Naturalist 7.8 7.3 

Adaptive Ambiguity 12.4 15.2 

    100.0 100.0 

n = 9,157 
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for the AHBI measures. Table 3 reports descrip-
tive statistics for the posterior probabilities of 
participant affinity to their dominant health pat-
tern attractor. Participant conformity to their 
dominant health pattern attractor varied with the 
greatest level of conformity associated with the 
Independently Healthy (PATH 8) attractor (M = 
83.2) and the weakest level of conformity associ-
ated with the Wisely Frugal (PATH 3) attractor 
(M = 59.2). 

 
Correlation Analysis 
 Associations between age and the health be-
havior measures are shown in Table 4. Nine of 
the health behavior measures were statistically 
significantly associated with age. Five of the 
measures, nutrition, vigorous, infoseek, distrust, 
savemoney, and familyresp were negatively asso-
ciated with age. Four of the health behavior 
measures, hproactive, hdecisions, proactivecare, 
and familyresp were positively associated with 

Table 3           

Posterior Probabilities Descriptive Statistics 

  PATH 2 PATH 3 PATH 4 PATH 7 PATH 8 

M 69.4 59.2 76.2 71.6 83.2 

SD 22.0 21.7 19.3 22.6 18.6 

Median 71.9 58.3 81.5 76.5 90.6 

Min. 11.5 12.5 18.2 12.9 18.6 

Max. 100.0 99.9 100.0 99.9 100.0 

age. 
 

Analysis of Variance 
 Age differences across the health patterns are 
reported in Table 5. Maximum ages varied by four 
years with the youngest maximum ages associated 
with the Wisely Frugal, Family Centered, Inde-
pendently Healthy, and Naturalist patterns. ANOVA 
confirmed the mean differences in age across the 
health patterns were statistically significantly dif-
ferent. The youngest ages were associated with 
Critically Discerning, Health Contented, Wisely Fru-

Table 2     

Adaptive Health Behavior Descriptive Statistics 

Adaptive Health Behavior M SD 

hproactive 3.34 1.25 

nutrition 3.62 1.07 

vigorous 2.18 1.31 

fitness 3.53 1.05 

infoseek 3.59 1.05 

hdecisions 3.85 0.97 

distrust 2.80 0.94 

proactivecare 2.98 1.21 

savemoney 3.09 1.03 

quality 2.84 1.05 

familyhealth 3.08 1.13 

familyresp 2.57 1.19 

familyatt 3.76 1.04 

n = 9,157     

Table 4    

Correlations with Age  

Health Behaviors r p 

hproactive 0.22 0.000 

nutrition -0.05 0.000 

vigorous -0.23 0.000 

fitness 0.02 0.030 

infoseek -0.03 0.004 

hdecisions 0.29 0.000 

distrust -0.16 0.000 

proactivecare 0.33 0.000 

savemoney -0.19 0.000 

quality 0.00 0.892 

familyhealth 0.14 0.000 

familyresp -0.09 0.000 

familyatt -0.01 0.403 

n = 9,157    

Table 5         

Age and Health Patterns       

  Statistics 

Health Patterns n M SD Max. 

Critically Discerning 548 49.04 15.63 89 

Health Contented 953 48.77 15.10 90 

Wisely Frugal 1,122 48.23 14.98 86 

Traditionalist 547 59.53 14.63 90 

Family Centered 705 50.66 14.68 87 

Family Driven 1,088 51.39 15.41 90 

Healthcare Driven 1,355 59.40 13.76 90 

Independently Healthy 986 51.37 15.87 86 

Naturalist 717 53.66 14.15 86 

Adaptive Ambiguity 1,136 41.20 14.67 89 

Total 9,157 51.12 15.80 90 

F(9, 9,146) = 145.35, p = 0.000       
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gal, and Adaptive Ambiguity state. The oldest 
ages were associated with the Traditionalist, 
Healthcare Driven, and the Naturalist patterns. 
 
Cox Proportional Hazards Regressions 
 Health Behavior Effects on Survival. The 
results of the first Cox regression exploring AHBI 
effects on longevity and survival are reported in 
Table 5. Sex and adaptive health behaviors were 
significant predictors of survival/longevity, χ2 
(21, N = 9,157) = 2036.31, p = 0.000, R2 = 0.19. 
After controlling for sex, survival was impacted 
by eleven out of the thirteen measures at p = 
0.001 or less. Statistically significant hazard rati-
os (HR) were associated with increasing consid-
eration of health care costs, savemoney, HR = 
1.08 [95%CI: 1.06, 1.11], higher levels of vigor-
ous physical activity, vigorous, HR = 1.15 [95%
CI: 1.13, 1.17], higher levels of heath care seek-
ing, proactivecare, HR = 0.83 [95%CI, 0.81, 0.85], 
and control of health decisions, hdecisions, HR = 
0.84 [95%CI: 0.82, 0.86]. A focus on eating a nu-
tritional diet was also associated with a greater 
hazard ratio, nutrition, HR = 1.06 [95%CI: 1.04, 
1.08].   

 Health Pattern Effects on Survival. Fe-
male sex and a participant's dominant health 
pattern were significant predictors of surviv-
al/longevity, χ2(10, N = 9,157) = 1394.75, p = 
0.000, R2 = 0.14. After controlling for sex, and 
relative to adults dominated by the oldest Tra-
ditionalist pattern, adults dominated by every 
health pattern except the Healthcare Driven 
were associated with p-values less than the 
cut-off value and with hazard rates greater 
than one. The highest hazard rates were asso-
ciated with the Critically Discerning, HR = 2.02 
[95%CI: 1.80 - 2.27], Health Contented, HR = 
2.23 [95%CI: 2.01 - 2.48], Wisely Frugal, HR = 
2.35 [95%CI: 2.12 - 2.60], and adults in the 
Adaptive Ambiguity State, HR = 3.61 [95%CI: 
3.27 -3.99]. 

 
Multiple Regressions 
 The results of multiple regression analyses 
examining the effects of level of engagement 
in vigorous physical activity (vigorous), health 
care seeking (proactivecare) and level of at-
tention to nutrition and healthy diet 
(nutrition) on participant increasing affinity to 
specific health pattern attractors are shown in 
Table 7. 
 As participant affinity approached the 
Health Contented and Wisely Frugal attractors 
their adaptive health behaviors effects were 
associated with either decreasing engagement 
in vigorous physical activity (βHealth Contented = -

Table 7           

Cox Proportional Hazard Regression:      

Health Patterns Longevity Effects Controlling for Sex 

  Hazard 
Rate 

  95%CI   

Predictors   LL UL p 

Female 1.45   1.40 1.52 0.000 

Critically Discerning 2.02   1.80 2.27 0.000 

Health Contented 2.23   2.01 2.48 0.000 

Wisely Frugal 2.35   2.12 2.60 0.000 

Family Centered 1.78   1.59 2.00 0.000 

Family Driven 1.74   1.58 1.93 0.000 

Healthcare Driven 1.16   1.05 1.28 0.004 

Independently Healthy 1.85   1.67 2.05 0.000 

Naturalist 1.59   1.42 1.78 0.000 

Adaptive Ambiguity 3.61   3.27 3.99 0.000 

χ2(10, n = 9,157) = 1394.75, p = 0.000, R2 = 0.14 

Table 6         

Cox Proportional Hazards Regression:    

Health Behavior Themes and Sex Effects on Survival 

  Hazard    95%CI 

Measures Rate p LL UL 

Female 1.43 0.000 1.37 1.49 

hproactive 0.95 0.000 0.93 0.96 

nutrition 1.06 0.000 1.04 1.08 

vigorous 1.15 0.000 1.13 1.17 

fitness 0.92 0.000 0.90 0.94 

infoseek 0.99 0.192 0.96 1.01 

hdecisions 0.84 0.000 0.82 0.86 

distrust 1.05 0.000 1.02 1.07 

proactivecare 0.83 0.000 0.81 0.85 

savemoney 1.08 0.000 1.06 1.11 

quality 0.96 0.000 0.94 0.98 

familyhealth 1.00 0.990 0.98 1.02 

familyresp 1.11 0.000 1.09 1.13 

familyatt 1.02 0.043 1.00 1.04 

R2   0.19     

χ2(21, N = 9,157)   2036.31   

p   0.000     
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0.23, p < 0.000) or no effect (βWisely Frugal = 0.07, 
n.s.), decreasing propensity to seek health care  
(βHealth Contented = -0.45, p < 0.000; βWisely Frugal = -
0.31, p < 0.001), and avoidance of (βHealth Contented 

= -0.38, p < 0.001) or indifference (βWisely Frugal = 
0.00, n.s. to good nutrition, after controlling for 
age and sex. Increasing affinity to the Tradition-
alist and Healthcare Driven attractors were 
characterized by effects associated indifferences 
to vigorous physical activity (βTraditionalist = -0.09, 
n.s.; βHealthcare Driven = -0.22, p < 0.001), and in-
creasing health care seeking (βTraditionalist = 0.24, p 
< 0.001; βHealthcare Driven = 0.49, p < 0.001). Increas-
ing affinity to the Traditionalist attractor was 
associated with indifference to nutritional diet 
(βTraditionalist = 0.05, n.s.), while increasing affinity 
to the Healthcare Driven attractor was charac-
terized by increasing attention to nutrition 
(βHealthcare Driven = 0.21, p < 0.001). Finally, after 
controlling for age and gender, increasing affini-
ty to the Independently Healthy attractor was 
characterized by effects indicating an increasing 
engagement in vigorous physical activity (β = 
0.65, p < 0.001), a weaker increase in health care 
seeking (β = 0.21, p < 0.001), and weak increas-
ing attention to nutrition (β = 0.13, p < 0.001). 

 
Discussion 

 
 The relationship of health behavior measures 
associated with engagement in physical activity, 
following a nutritional diet, and medical care 
seeking to longevity were consistent with the 
literature. Increasing engagement in physical 
activity was associated with a higher hazard rate 

of not reaching an advanced age consistent with 
prior research showing a decline in physical ac-
tivity with aging (Sallis, 2000; McPhee et al., 
2016). Following a nutritionally healthy diet was 
also not associated with increased longevity in 
line with prior research showing little health im-
provements to following a healthy diet in ad-
vanced age (Payette, 2005; Germain et al., 2013). 
Finally, medical care seeking was associated with 
the lowest hazard rate relative to longevity con-
sistent with studies linking medical care utiliza-
tion with longevity   
 Hypotheses related to adaptive health behav-
ior associations with longevity (Hypo 1) were 
only partially supported. The health behavior of 
seeking medical care was associated with the 
lowest higher hazard ratio of not reaching an ad-
vanced age. This is consistent with the literature 
showing higher levels of seeking medical care, 
receiving medical care, and generating medical 
expenditures having positive impacts on longevi-
ty. Consistent with relationships to aging de-
scribed in the literature, neither higher levels of 
engagement in vigorous physical activity nor in-
creased attention to nutritional diet lowered the 
hazard ratios of not reaching an advanced age 
after controlling for the effects of medical care 
seeking and other adaptive health behaviors.  
 Interestingly, other adaptive health behaviors 
contributed to increased longevity. For example, 
being health proactive, aspiring to top physical 
fitness, and control of health decision-making 
contributed to reaching age an advanced age.  
 In the process of doing research for this pa-
per, I could identify no published research ad-

Table 8                     

Health Pattern Affinity and Adaptive Health Behavior Effects Controlling for Age and Sex 

  
Health Con-

tented Wisely Frugal Traditionalist 
Healthcare 

Driven 
Independently 

Healthy 

Measures β p β p β p β p β p 

Female 0.01 0.843 0.02 0.492 -0.04 0.343 -0.01 0.783 0.01 0.606 

Age -0.01 0.737 0.01 0.782 0.08 0.063 0.04 0.054 0.01 0.720 

vigorous -0.23 0.000 0.07 0.011 -0.09 0.028 -0.22 0.000 0.65 0.000 

nutrition -0.38 0.000 0.00 0.921 0.05 0.260 0.21 0.000 0.13 0.000 

proactivecare -0.45 0.000 -0.31 0.000 0.24 0.000 0.49 0.000 0.21 0.000 

                      

R2 0.33   0.10   0.09   0.33   0.43   

F 92.80 0.000 26.10 0.000 10.57 0.000 135.55 0.000 151.70 0.000 
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dressing any of these effects on longevity. 
 As hypothesized, adult affinity to specific 
health pattern attractors were associated with 
differences in longevity relative to adults with 
the Traditionalist pattern and after controlling 
for sex.  
 As hypothesized, neither increased affinity to 
the Health Contented nor Wisely Frugal attrac-
tors contributed to increased longevity (Hypo 3-
A) consistent with their lower propensities to 
seek medical care, lower levels of engagement in 
vigorous physical activity, and lower or weak 
involvement in following a nutritionally healthy 
diet (Hypo 3-B). The absence of positive impacts 
on longevity due to dominance of the Health 
Contented or Wisely Frugal attractors was con-
sistent with health-related behaviors not sup-
portive of increased longevity, especially medi-
cal care seeking (Gebel et al., 2015; Kannan et al., 
2014; Solon-Biet et al., 2015).  
 Adult affinity to the Traditionalist attractor 
contributed to the greatest increased odds of 
longevity (Hypo 4-A) consistent with their posi-
tive levels of medical care seeking (Hypo 4-B). 
Traditionalist longevity associations were also 
consistent with hypothesized nonsignificant re-
lationships to vigorous physical activity and at-
tention to nutrition and healthy dieting (Hypo 4-
B). It appears longevity benefits associated with 
affinity to the Traditionalist attractor can be at-
tributed to predominately medical care seeking.  
 Adult affinity to the Healthcare Driven attrac-
tor contributed to the second lowest hazard 
rates of not reaching higher longevity (Hypo 5-
A) consistent with their hypothesized positive 
strong levels of medical care seeking and lower 
levels of vigorous exercise (Hypo 5-B). However, 
unlike adults dominated by the Traditionalist 
attractor, Healthcare Driven adult’s longevity 
associations took place in spite of the relation-
ships with higher levels of attention to nutrition 
(Hypo 5-B).  
 Given more adaptive health behaviors had 
confound effects on longevity among those dom-
inated by the Healthcare Driven attractor, this 
may explain why affinity to the Traditionalist 
attractor conferred slightly greater longevity 
benefits. Also, increased medical care seeking 
may provide more longevity benefits to adults 

dominated by the Traditionalist attractor 
compared to adults dominated by the 
Healthcare Driven attractor. Two, it may be 
that improved attention to nutrition does not 
convey significant longevity benefits in the 
presence of greater medical care utilization.  
 For example, the longevity results associ-
ated with the Independently Healthy attractor 
support this latter possibility. Adult affinity to 
the Independently Healthy attractor was asso-
ciated with a higher hazard rate of not reach-
ing advanced age (Hypo 6-A), well above 
adults in the Healthcare Driven attractor ba-
sin. The higher hazard rate associated with 
increasing affinity to the Independently 
Healthy attractor was consistent with extraor-
dinarily strong positive levels of engaging in 
vigorous physical activity, positive effects on 
greater medical care seeking, and positive but 
weak attention to eating a nutritionally 
healthy diet. But, relative to the Traditionalist 
and Healthcare Driven attractors, affinity to 
the Independently Healthy attractor was asso-
ciated with a weaker health care seeking ef-
fect. The benefits to increased longevity de-
rived from medical care was weaker for adults 
in the Independently Healthy attractor basin.  
 Relating the health-related behaviors sup-
portive of longevity to the health patterns, the 
multiple health behavior patterns most signif-
icant to longevity are those with increasing 
conformity to the Traditionalist and 
Healthcare Driven attractors. Of the three 
health-related; namely, vigorous physical ac-
tivity, medical care utilization, and following a 
healthy diet, medical care utilization as ex-
pressed by those adults dominated by the Tra-
ditionalist or Healthcare Driven attractors was 
the most significant. 
 
Conclusions 
 This analysis provides evidence that adult 
conformity to the different health behavior 
attractors impacts longevity defined as reach-
ing an advanced age. The Traditionalist and 
Healthcare Driven attractor basins had the 
largest impacts on improved adult longevity 
for those adults dominated by them. The ex-
pression of adult multiple health behaviors 
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conforming to the Health Contented and Wisely 
Frugal did not support increased longevity. 
Based on associations with other health patterns 
linked to increased longevity, the results, con-
sistent with the literature, suggest following a 
healthy diet and maintaining a high level of 
physical activity delivers more overall health, 
but not longevity. The greatest positive effects 
on longevity were not associated with maintain-
ing a health promoting lifestyle but were instead 
associated with health behavior profiles charac-
terized by a greater willingness to seek medical 
care at the first sign of illness. 
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 Appendix:  

The Patterns of Adapting to Health (PATH)  
 

The Patterns of Adapting to Health (PATH) Mod-
el draws on two theoretical frameworks: devel-
opmental stage theory and complex adaptive 
systems theory. Developmentally, the PATH rec-
ognizes two states and four stages of adapting to 
health. The two states are the Adaptive Ambigui-
ty state and the Adaptive Patterns state (Figure 
A). 
 The Adaptive Ambiguity State is defined as a 
condition where adult behavioral response to 
health-related contexts or situations is charac-
terized by a lack of clear health-related prefer-
ences, a lack of strong motivations, and indeci-

siveness. The absence of firmly held health-
related preferences is due to low levels of control 
over health-related decision-making, lack of ex-
perience with different health-related situations, 
or poor cognitive faculties. Adaptive ambiguity is 
represented by “neither agree nor disagree” re-
sponses to statements expressing clear health 
preferences or motivations in the Adaptive 
Health Behavior Inventory (AHBI) (Figure B). 
 The Adaptive Patterns state is defined as a 
condition where adult behavioral response to dif-
ferent health-related contexts or situations con-
forms to one of a number of clear patterns char-
acterized by definite health-related preferences, 
strong motivations, and control of health-related 
decisions. The emergence of clear adaptive pref-
erences is associated with increasing control 
over health-related decisions. The Adaptive Pat-
terns state is where complex system dynamics 
emerge. This state is represented by many 
“strongly or somewhat agree or disagree” re-
sponses to statements in the AHBI in specific 
combinations shaped by a system of attractors  
   The two states of the PATH Model further 
identifies four developmental stages: Pre-
Adaptive Ambiguity, Adaptive Patterns, Perpetual 
Adaptive Ambiguity, and Post-Adaptive Ambigui-
ty (Figure C). 
 Psychosocially, the Pre-Adaptive, Perpetual, 
and Post-Adaptive Stages are remarkably similar. 
They are characterized by an external locus of 

Figure A 
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health decision-making control (i.e., health deci-
sion-making in the hands of others) and adaptive 
ambiguity (i.e., unclear or weak preferences) 
across multiple health-related contexts such as 
medical care seeking, diet, exercise, family, and 
costs. Biopsychosocially, the Pre-Adaptive and 
Post-Adaptive Stages are shaped by different 
cognitive developmental dynamics. The Pre-
Adaptive Stage is dominated by adults between 
the ages of 18 to 29 with a higher percentage of 
males versus females. Pre-Adaptive adults are 
characterized by inexperience with managing 
health and health care, and differential experi-
ence driven by sex as well as decreasing societal 
buffering of health-related decision-making as 
adults reach their late twenties. The Post-
Adaptive Stage is dominated by adults over the 
age of 75, again with a slight dominance of males 
to females. Post-Adaptive adults are character-
ized by increasing frailty, cognitive decline, and 
an increase in societal buffering as decision-
making ability wanes.  
 Perpetual Adaptive Ambiguity is a stage 
found among adults between the ages of 30 and 
74. Unlike adults who occupy the Adaptive Pat-
terns stage, adults with perpetual adaptive ambi-
guity are characterized by continued indecisive-
ness around health-related decision making. 
This indecisiveness is associated with the devel-
opment of few strong or highly motivated adap-
tive preferences. It is unclear why these adults 
fail to take firm control of health-related deci-

sion-making as they mature.  
 The final Adaptive Patterns Stage is shaped 
by complex adaptive systems dynamics. Psy-
cho-socially, at the individual (agent) level, the 
Adaptive Patterns Stage is characterized by a 
strong internal locus of health decision-
making control. This internal locus motivates 
the emergence of learned adaptive prefer-
ences, self-determined goals when coping with 
the limitations of a variety of health-related 
contexts. The Adaptive Patterns stage is a 
higher affective adaptive energy stage driven 
by coping stress. The need to maintain homeo-
stasis and minimize biopsychological energy 
expenditures while maximizing affective pref-
erences across health-related contexts drives 
coping into habitual behavior. This is adaptive 
behavior dominated by contextual priming 
and nonconscious processes. This results in 
the emergence of a stable adaptive response 
pattern that is not just determined by affective 
personality traits but by their interaction with 
diverse health-related contexts and the mean-
ing applied to those contexts symbolically in 
language. 
 At the population level, the Adaptive Pat-
terns Stage shows the emergence of a system 
of nine attractors and attractor basins of dif-
ferent sizes and different characteristics. An 
attractor is a multidimensional state within a 
larger multidimensional space towards which 
a constantly moving dynamic system evolves. 
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An attractor can be described by a set of values 
which the dynamic system approaches as it set-
tles into its normal behavior.  
 Sociologically, these attractors limit the ex-
pression of individual (agent) adaptive response 
patterns as population density in urban and sub-
urban areas increases. As adults come to express 
adaptive response patterns to their local environ-
ment, their patterns are drawn into proximity to 
one or more of these attractor basins that best 
reflect the individual’s adaptive preferences. As 
proximity to a given attractor increases, so does 
proportional conformity of the individual’s adap-
tive response pattern to that attractor. The shape 
of these attractors and in what ways they influ-
ence adaptive health behavior were identified in 
the md-1980s (Navarro, 1990) using techniques 
like cluster analysis (Busch et al., 2013; Dodd et 
al., 2010; Omorou et al., 2016). The health and 
behavioral impacts of these attractors on health, 
disease risk, and medical expenditures have been 
quantified and shown to be significant (Navarro, 
2014, 2015, 2017).  
 

Figure C 
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